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ABSTRACT. In this paper, we prove the following strong conver-
gence theorem: Let $C$ be a closed convex subset of a Hilbert space
$H$ . Let $\{T(t) : t\geq 0\}$ be a strongly continuous semigroup of non-
expansive mappings on $C$ such that $F( \mathcal{T})=\bigcap_{t\geq 0}F(T(t))\neq\emptyset$ . Let
$\{\alpha_{n}\}$ and $\{t_{n}\}$ be sequences of real numbers satisfying $0<\alpha_{n}<1$ ,
$t_{n}>0,$ $t_{n}arrow 0$ and $\alpha_{n}/t_{n}arrow 0$ . Let $z\in C$ and let $\{u_{n}\}$ be a se-
quence of $C$ defined by $u_{n}=(1-\alpha_{n})\tau(\_{n})un+\alpha_{n}z$ . Then $\{u_{n}\}$
converges strongly to the element of $F(\mathcal{T})$ nearest to $z$ in $F(\mathcal{T})$ .
1.
$C$ Hilbert $H$ . $C$ $T$
, $||\tau_{x-}\tau_{y}||\leq||x-y||(x, y\in C)$ . 1967
F. E. Browder .
, .
1(Browder [1]). $C$ Hilbert $H$ , $T$
$C$ $F(T)$ . $P$ $F(T)$
. $\{\alpha_{n}\}$ $0<\alpha_{n}<1$ $\alpha_{n}arrow 0$
. $z$ $C$ , $\{u_{n}\}$ $u_{n}=(1-\alpha_{n})Tun+\alpha nz$
– $C$ . , $\{u_{n}\}$ $Pz$
.
N. Shioji W. Takahashi 1 ( 2)
. 2 , 2
.
$S$ . $S$ Banach
$B(S)$ , . 1 $S$
, 1 . $s\in S$ $f\in B(S)$
, $B(S)$ $\ell_{s}$ $(\ell_{s}f)(t)=f(st)(t\in S)$ . $X$
$B(S)$ $1\in X$ . $\mu\in x*$ $X$ mean
, $||\mu||=\mu(1)=1$ . , $\mu\in x*$
$f\in B(S)$ , $\mu(f)$ $\mu_{t}(f(t))$ .
$C$ Hilbert $H$ , $S$ .
$\{T_{t} : t\in S\}$ $C$ , $t,$ $s\in S$ ,
$\ovalbox{\tt\small REJECT}$ $C$ , $T_{ts}=T_{t^{\mathrm{O}}}\tau_{S}$ . $\{T_{t}\}$
, $\{T_{t^{X}} : t\in S\}$ $x\in C$ $C$
. $X$ $B(S)$ , 1 , $x\in C$
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$y\in H$ $t\vdash+||T_{t^{X}}-y\downarrow|^{2}$ $X$ . , $X$
mean $\mu$ $x\in C$ , $T_{\mu}x$ , $y\in H$
$\langle T_{\mu}x, y\rangle=\mu_{t}\langle T_{t}x, y\rangle$ – $C$ ([3]
). $T_{\mu}$ $C$ .
2 . , mean
.
2(Shioji and Takahashi [2]). : $C$ Hilbert
$H$ ; $S$ ; $\{T_{t} : t\in S\}$ $C$
$F(S)= \bigcap_{t\in s^{F}}(T_{t})$ ; $X$
$B(S)$ , 1 , $s\in S$ $l_{s}(X)\subset X$
, $x\in C$ $y\in H$ $t\vdash+||T_{t^{X}}-y||^{2}$
$X$ ; $\{\mu_{n}\}$ $s\in S$ $||\mu_{n}-\ell_{S}*\mu_{n}||arrow 0$
$X$ mean ; $P$ $F(S)$ .
$\{\alpha_{n}\}$ $0<\alpha_{n}<1$ $\alpha_{n}arrow 0$ . 2 $C$
, $\{u_{n}\}$ $u_{n}=(1-\alpha_{n})T_{\mu_{n}}u_{n}+\alpha_{n}z$ –
$C$ . , $\{u_{n}\}$ $Pz$ .
, 1 2 , 1
$\{T_{t} : t\geq 0\}$
. .
2.
$C$ Hilbert $H$ . $\{T(t) : t\geq 0\}$
$C$ , 4
:
(i) $T(\mathrm{O})x=x$ $x\in C$ ;
(ii) $||T(t)x-T(t)y||\leq||x-y$
.
$||$ $x,$ $y\in C$ $t\geq 0$
(iii) $T(t+s)=T(t)\mathrm{o}T(s)$ $t,$ $s\geq 0$ ;
(iv) $t\vdash+T(t)x$ $x\in C$ .
.
3. $C$ Hilbert $H$ . $\{T(t) : t\geq 0\}$
$C$ $F(\mathcal{T})=$
$\bigcap_{t\geq 0}F.(T(t))$ . $P$ $F(\mathcal{T})$ .
$\{\alpha_{n}\}$ $\{t_{n}\}$ $0<\alpha_{n}<1,$ $t_{n}>0,$ $t_{n}arrow \mathrm{O}$ $\alpha_{n}/t_{n}arrow 0$
. $z$ $C$ , $\{u_{n}\}$ $u_{n}=(1-$
$\alpha_{n})T(t_{n})u_{n}+\alpha_{n}z$ – $C$ .
, $\{u_{n}\}$ $Pz$ . ’.








, $||u_{n}-Pz||\leq||z-Pz||$ . , $\{u_{n}\}$
. $\{u_{n}.\}$ $\{u_{n}\}$ . $\{u_{n}\}$
, $C$ $x$ $\{u_{n_{i}}\}$ $\{u_{n_{j}}.\cdot\}$ .
$x_{j}=u_{n_{i_{j}}}\vee’\beta_{j}=\alpha_{n_{i_{j}}},$ $s_{j}=t_{n:_{\mathrm{J}}}$ . , $x$ $4,\mathrm{k}\backslash$





, $||T(t)x-x||^{2}\leq 0$ . $t>0$ , $x\in F(\mathcal{T})$





, $||x_{j}-Pz||^{2}\leq$ $\langle$z–Pz, $x_{j}-Pz\rangle$ .
$\langle$z–Pz, $x-Pz\rangle$ $\leq 0$ , ,
$||x_{j}-P_{\mathcal{Z}}||^{2}\leq$ $\langle$z–Pz, $x_{j}-Pz\rangle$
$=\langle z-P_{\mathcal{Z}X_{j}},-X\rangle+\langle z-PZ, x-Pz\rangle$
$\leq$ $\langle$z–Pz, $x_{j}-x\rangle$
. , $\{x_{j}\}$ $Pz$ . $\{u_{n_{i}}\}$
$\{u_{n}\}$ , $\{u_{n}\}$ $Pz$ .
, 2 3 . , 2
.
4. $C$ Hilbert $H$ . $\{T(t) : t\geq 0\}$
$C$
$F(\mathcal{T})=$
$\mathrm{n}t\geq 0F(T(t))$ . $P$ $F(\mathcal{T})$ .
$\{\alpha_{n}\}$ $\{t_{n}\}$ $0<\alpha_{n}<1,$ $\alpha_{n}arrow 0,$ $t_{n}>0$ , $t_{n}arrow\infty$
. $\{\mu_{n}\}$ $C([0, \infty))$ mean , $(\mu_{n})_{t}(f(t))=$
$(1/t_{n}) \int_{0}tnf(t)dt$ . , $C([0, \infty))$ $[0, \infty)$
. $z$ $C$ , $\{u_{n}\}$
$u_{n}=(1-\alpha_{n})T_{\mu_{n}n}u+\alpha_{n}z$ – $C$ .
, $\{u_{n}\}$ $Pz$ .
3 4 , 3 $t_{n}arrow 0$
, 4 $t_{n}arrow\infty$ .
. $C=H=\mathrm{R}^{2},$ $T(t)(x, y)=$
$(\cos t\cdot x+\sin t\cdot y, -\sin t\cdot X+\cos t\cdot y),$ $z=(0,1)$ . 3
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, $\alpha_{n}=1/(n+1),$ $t_{n}=1/\sqrt{n+1}$ $\{u_{n}\}$ ,
. – , 4 , $\alpha_{n}=1/(n+1),$ $t_{n}=n$
$\{u_{n}\}$ , .
, 3 Banach .
[4] .
5. $E$ – Frechet Banach ,
– Gateaux – Banach
, $C$ $E$ . $\{T(t) : t\geq 0\}$ $C$
$F( \mathcal{T})=\bigcap_{t>0}F(\tau(t))$
. $P$ $F(\mathcal{T})$ sunny
. $\{\alpha_{n}\}$ $\{t_{n}\}$ $0<\alpha_{n}<1,$ $t_{n}>0,$ $t_{n}arrow 0$
$\alpha_{n}/t_{n}arrow 0$ . $z$ $C$ , $\{u_{n}\}$
$u_{n}=(1-\alpha_{n})\tau(t_{n})u_{n}+\alpha_{n}z$ – $C$
. , $\{u_{n}\}$ $Pz$ .
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